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The official reparte of Operation Croasroada (See particularly 
the preface to "Bwaba at Bikini*, by W.A« Shurcliff, Historian of 
Joint Task Force One.) eapha*i*e tha Joint nature of the enterpriee, 
and properly so. tha two taata of tbia operation ware carried out at 



iStany 



which executed the operation, wee, as lta nana alearly *how*,j a Joixyt 
onlyi finally, the official reporte of the operation aa a *h*lc were 

f i 

olnt report* and ware auhadtted direotly to the Joint (ihiefa of St* ft. 
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Thia chapter differa froa the official report* of thia operation 

i 

i 

both in lta nature and in lta intent* The Intent of thia chapter ia 

by lta personnel in the conduct of the teat*, and in the ntaaaroua act* 
ivltie* *hioh preceded and accompanied theaw For an integral p|urt of 

i r 

but the indulgence of the reader ia requested if, by *aphaeisinj|E tha 
Manhattan District, the writer* haTa feezed inadrertently to brittle 



the part played by my other agency or It* personnel. 
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This chapter supplement* the brief information on Operation* 

/ 

Creaaroada in the auppleiaent to Volume 2 of thia book (principally 
paragraph* 1#38 to 1.49 of that supplement). 
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1. General* 

Operation Crossroads was an experimental operation* its origi- 
nal major purpose was to determine the effecte of atomic explosives 
against naval vessels* in order to appraiae the strategic implioatlona 
of atomic bojabe in respect to naval deaign and taotise* Aa the 
operation developed, however * ita objeotivea expanded* and before the 
teate were carried out the overfall purpoeee had grown to include the 
oelleetion of vaat amounta of information for future guidance! in 
all type a of defenaive military deaign arid military tactical in the 
design, manufacture and of fe naive uae of atomic bombe themeclveaj 
and in the development of meaeures for radiological safety, acd for 
the treatment of radiological injury* (A pp. 31 1 S2») 

Ihe unique nature of the operation was inherent not only in 
ita huge slse~~in the huge numbers of the participating personnel* 
and the huge amounta of teat equipment and numbers of instruments 
involved— it was inherent also in the t r emend oua £lare of publicity 
to which the teata were exposed* and above all to the extraordinary 
fact that the weapons whoae performance waa exposed to thia publicity 
were still classified, a a ore t, weapone* which had never even been 
seen except by a few men in the inner eirolee of the ii&nhattan district 
and by thoee who had assisted in the three previous atoiaio bomb 
detonations* It has been truly said that the operation v;aa "the 
;aost observed* :aoat photographed* nioat talked-of scientific test 
over conducted 11 (App. i32* p# 15) • Paradoxically* it :iay also be 
aaid that it 7ms the lost publicly advertised secret test over 
conducted* 
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fhc raain object of submitting the spectacular phases of the 
operation to the glare of publicity, despite the security risks which 
this policy involved, was obvious --mora obvious at the time, perhaps , 
than, now* It was desirable that the whole world should know and 
appreciate the devastating power of the atomic bomb, in order that 
the peoplee of the world might properly appraise the importance of 
organised efforts to prevent atomic bom be from ever being used in 
warfare again. 

Yet public approval of the operation beforehand was by no 
means unanimous* A Gallup Poll in April 1946 showed 47 percent of 
the public approved and 35 percent opposed the continuation of the 
test program at that time, with 18 percent holding no opinion on the 
subject* (App« BS» 1*17* ) Uany persons, including some thoughtful 
technical aen and some irresponsible scare-monger*, regarded the tests 
as undesirable or unnecessary* and a wide variety of objections was 
raised* (App, B2, pp. S,S,36.) 

Che roost thought-provoking objection was that of the technical 
men who maintained that the teste were unnecessary* They o la lined that 
with the data already obtained from the atomic bomb detonation* at 
Al&mogorde, and at hiroshima and Nagasaki, together with sane further 
laboratory tests, the desired results could be ore dieted from computa- 
tion* by theoretical physicist* alone, without any further bomb tests* 
(Ayp # B2, P. S.) 

Sane ??ei&ht was later added to tnis abjection by proof of the 
extraordinary acouraoy >f sojie of the prediction* ;;iade by the 
3oientiste before the tests* The following is quoted fro^a the 

i 

i 



3.2 




preliminary statement by the Evaluation Board of the Joint Chiefs 

of Staff, shortly after one of the tests t "To a degree v *hich the 

Board finds remarkable, the visible phenomena of explosion followed 

the prediction* made by civilian and service pheaomenolo^ists attaohed 

to Joint laaic Force One.* (App* 32, p. 196*) 

It seems probable, however, that the technical men ;4io raised 

thie objection have already recognised that it is not valid, or that 

they would quickly do so if permitted to study the vast amount of 

detailed information whloh was provided by the teste* 

3* %arly Stales and Suggestions* 

a* At Los Alamos * 

As early as 1944, under the blanket of secrecy which 1 1 that 

tlse completely covered all the activities of the Manhattan district, 

the scientists at Los Alajaos undertook investigations and studies 

of the of facts of bomb bursts at and under the surface of oodles 

of water* The purpose was to determine the relative effectiveness 

of suoh burets compared with the air bursts toward whloh the .oajor 

efforts of the laboratory continued to be directed* If the water 

bursts ^av* promise of being highly effeotive they could be used 

to advantage a^inst liar b ore and ships during the war. 

la September 1944, the Ordnance division of the Los Alamos 

Laboratory organized CJroup 0~6, "V'ater delivery, Exterior Jallis- 

tics* under Shapiro, with the assistance of ft # G, ?anny **nd 

John von ifemnann, to carry on suoh studies, ^hich had boon bsjun 

previously by & # ii* ^lo&illan* Experiments were conducted on a s.nall 

scale, with hi 0 h explosives in 3c*ll quantities. As stated in 
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Volume 2 of this book, par* 14.23 i "From the experimental data 
it was discovered, contrary to expectation*, that a surface explosion 
produced larger gravity waves than a subsurface explosion of the 
same else* From a theoretical analysis scaling lave #erc derived 
'ahich ntade it possible to predict with some assurance the effects 
of the surface or near ^sur face detonation of atomic bomb*** 

It is pertinent to note that the thinking of the Manhattan 
District* until after the cessation of hostilities, was directed 
toward the production and delivery of bombs which would be capable 
of greatest damage by blast and fire, with the least possible radia- 
tion effects* In this respect the purpose of the early studies at 
Los Alamos differed from the purpose of the testa at Bikini* the 
tests of Operation Crossroads were intended to cover all the effects 
of the atomic bomb—froa radiation as well as blast and lire. Kven 
if some nations should continue to look with disfavor on the use 
of radioactivity as a main weapon, there wac of course no assurance 
that some future belligerent would not have a different view, aid 
the fullest possible knowledge of radiation effects was therefore 
imperative* It was because of the evidently superior results of 
air bursts in the realm of blast and fire daina&e that the Manhattan 
district did not pursue the studies of water bursts aore intensively* 

b* By a Senator « 

After the bamoin&s at Hiroshima and Nagasaki, on 3 and 9 
August 194S, %nd the public announcements which followed, ;mny 
aaval .ion and others began to wonder **hat night be trm affect of 
an ato«aie bestb if it were used against naval vessels* Senator 
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Brian Mo*£ahon Conn*), who l&ter becam o hair man of the Senate's 
Special Committee on Atonio -nergy* wr*s the first >;*n in authority 
to pick up this qiiastion and aug&eat means for ita determination* 
In a speeoh whioh he delivered on 25 August 1945* the Senator saidi 
11 In order to test the destructive powers of tha atomic bomb against 
naval vessels, I would like to see these Japanese naval ships taken 
to sea and an atomic bomb dropped on them* The resulting explosion 
should prove to us just how ef feotive the atomic bomb is wiien used 
against the giant naval ships* I oan think of no better use for 
thaaa Jap ships** (App* £2, p. 10*) 
o* 3y the Araed Servloes * 

On 14 September 1345, Lieutenant General 3*41, Giles, 
Commanding General of the U*3*A* Strategic Air Forces, at headqwrters 
in Tokyo, proposed that at least two atomio bombs be tested against 
the remnants of the Japanaee Fleet* and this proposal was 1 immediately 
transmitted by ^ajor General 0#JS* LeKay to General H*H* Arnold and 
Lieutenant General C»A* 3 peats, in Washington. On 13 oeptenber 
General Arnold submitted the proposal to the Joint Chiefs of Staff , 
of which he was a member* (The other members at that tine were 
General 3*0* Marshall* Admiral S.J* ivingj and Admiral ***>• Leahy*) 
Admiral iving* on 13 October* reoomnexided a further developraent of 
the proposal i that tne projected tests should be performed under 
the control of the Joint Chiefs of Staff and that all related carta 
of the Arciy and Navy should participate j that one bo;ab should be 
detonated iu the air and another in the r;*terj that a few modern 
type vessels of the United States *avy ahould bo included in the 
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the target array* (App« B2, pp. 10,11; 31, pwi ?>1«) 
3* Author l&iat i on* 

Th* Joint Staff ?launere, a ^erxMuaent working oo^i&ttoe of the 
Joint Chief* of Staff , v;ere directed, an 10 lioveaber 1$45 # fco pre- 
par* a general plan to deternine tha tests which should be iade and 
the speeif ia jroupa which should rnake thera* The Joint Staff Planners 
appointed a auboomialttee, ooinmonly called the "LaMay Subooioadttee*, 
which waa composed (during the major part of their work) of the 
following officers t 

iajor General CB* LeMay 

Brigadier General tf.A* Borden 

Colonel C*Jtf* ^oncstoel 

Captain 0»W t Anderson, Jr f (tfavy) 

Captain V # L* Pottle (#avy) 

Commodore (now Hear Admiral) ##£* Persona • 
Based on the work of this Subooiamittee, the Joint Staff X 5 lanners 
sunlit ted a detailed plan to the Joint Chiefs of Staff, vsno accepted 
it, with a fcrw minor changes, on 23 Seoeriber 1945* (App* 32, pp, 11,12*) 

Xhia plan, accompanied by a detailed adaini strati ve and technical 
plan of motion submitted bj Vice Adjairal ft«B«P* 31andy, received 
the preliioinary approval of the Joint Chiefs of Staff, and then of 
the Secretaries of iVar ^d Ifavy* It ^as approved by ^resident 
fnunaA on 10 January 1946» (App* £2, p* 13*) tfon^resaional approval 
of the operation as a whole waa later indicated by tne ^ssa^e of 
H # J* K©s sQ7 B on 14 June 1^46, authorising the vse of 33 r J»S # combat 
vessels in t.ie target arrays of the tests* 



On 11 January 1U46, the Joint Chiefs of Jtaff issued a directive 
to Ad&lral olandy, by which he was designated ooaanaiuier of rt a task 
force under the Joint chiefs of Staff for the purpose A' aonduoting 
teeta for tuc deteriaiiiation of the effeote of atomic explosives 
against naval vessels in order to appraise the strategic implica- 
tion* of atomic bombs iuoludiag the results on naval design and 
tactioa . . * ,# (App # B2» pp. 14,15.) 

Ihe directive ate ted further* **bm general re^uireisenta of 
the teat will be to determine the effeota of atomic explosives 
against ships selected to ^ive good r e preacn tat i on of construction 
of modern naval and Jicrohant veaaela suitably disposed to give a 
gradation of das&age from mximim to jiinijauai. It is desired to 
include in the teats both air detonation and undervater detonation 
if the latter ia considered feasible. lasts should be so arranged 
aa to take advantage of opportunitiea to obtain the effecta of 
atou&ie explosive* against ground ar:d air tar&ete and to acquire 
scientific data of general value if this ia practicable*" 

And the cesiaender of the task force waa "authorized to deal 
directly with agenoioe of the #ar a d iia-vy Department » • • including 
direct acceaa to the Manhattan district* 0 

Joint Xask iforoe one ^aa thus established on 11 January 1946 | 
its existence wae to continue for 9 aonthe and 21 days, until its 
dissolution on 1 isovenb^r 1346* On 12 January 194d lis suasion 
v?aa christened by Adiiiiral iilandy ?r 0p*>ration vroasroadst' 1 • (App» J2, 
pp. 27, 172.) 



4* Poalgmtlon of Coqaander of Joint teak Force One. 

The LeMay Subooaoaittee* in Its deliberations prior to subiaissi on 
of it* detailed plan to the Joint Staff Planner a * gave careful and 
detailed consideration to the question of who should be designated 
the Teek Force Cox&mnder. The Array Air Foroee ^«abere of the Sub- 
committee wanted Major Soneral ImA* Orovee* Commanding General of 
the Manhattan District* to be designated, but because the majority 
of the activities involved in the planning and execution of the 
mission would be principally within the province of the Havy* the 
Subcommittee decided to reconoend a Naval officer* On 15 December 
194A* Admiral Persona proposed that Vice Admiral W # fl.P # Blandy be 
selected* in view of hie experience as eonuaendcr of various destroyer 
groups g orulser groups and aaphibious groups, and in view of his 
position since Hoveaber 194ft as Deputy Chief of naval Operations* 
Special Weapons* As previously stated* the designation was made 
official by the Joint Chiefs of Staff on 11 Janmry 1948* (App. 
85* 1***) 

Admiral Blandy delegated the discharge of the jaajority of his 
responsibilitiee to his principal assistants* especially the deputy 
Taek Force Goosander for technical Direction* the Deputy Task Force 
Cocmndcr for Aviation* the Ground Forces Adviser* ard the Chief 
of Staff. (App* 8 J, 3*23,) 

5* Designation of Deputy Taek Force Commander for Technical Direction* 

Admiral Blandy formally designated Rear Admiral W # $* rare one 
as Deputy Task Force Coaasander for Technical Direction on 26 February 
1946. Admiral Parsons had been officially connected with the 
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operation from its inception, not only by virtue of hie servioe 
a* a member of the LeMay Suboosisaittee, and at a meobar of tha 
Military Advisory Board to the Off ioer-ln-Charee of tha Atoaio 
Boob fyojaot (as alternate for Admiral Purnsll), but also because 
of the significant part ha had played during previous years as a 
toey offlolal of tha Manhattan District. Ha had haadsd tha important 
Ordnanea Division at Loa Alamos | ha had supervised tha oos&at delivery 
of tha Hiroshima boteb, after having personally collated tha final 
assembly of that bomb during flight* At tha inception of Operation 
Crossroads ha served as Assistant Chief of iieval Operations, Special 
Weapons. (App, 33, B«, pp, j£8, 40 # ) 

Adiatral Bwracms* responsibilities included planning* organising, 
and (through tha Chief of Staff, tha Teehaieal Director , the 
Director of Ship Material} directing all technical activities of tha 
Operation* Sa also served as liaison offioar between 4oint task 



Force One, as a ahole, and tha Manhattan District, aa a vfocle* 

His technic al staff included tha fallowing (of who* several 
ware, or had been, me&bers of the lisahattan Wstri ot forces)* 

Assistants 

0r # John von Neumann, Seientifie Adviser 

Capt, ?«L, Ashaorth (l$avy), Assistant for Aviation 

Cept* florae io Kiver* (Bavy), Aeeietant for Spade! Projects 

Dr* **A» Shuroliff, Technical Historian 

feohnlcal Administrators 

Dr# B«A, Sas^er, Technical Diraotor 

Hear Admiral T«A. Solberg, Director of Ship Material 



Technical Advisers 

Capi* I^on (2fcvy), Safety Adviser 

Col* S*L» %rren, Hadialogjtcal Safety Aavieer 

(App* 35, 3*24.) 

*• Th * Tests* (App» H, par* 88-9l| B2, pp* 2, 114, 1C4 # 206*) 

The aegaitude of the operation end the preparations It required 
m/ be visualized fro* some of the statistics ♦ It required the 
pjp ^jo^^retsa3srtf.^t jps^ops^r^ktl o^&, ess i jsym^MS^^, sx^ik Bi^klnftssR^kiio^^ ^to^jtut^ 
41,000 personnel* 242 ships* 156 airplanes* 4 television trans* 
alttersj 260 cameras* 5,000 preeaure gauges t 28*000 radiati on 
reeorderei and approximately the following teet aniiaals* b,000 rats* 
200 pigis, 204 goete# 

The elte selected for the teste by Joint Task Force Oae* Bikini 
Atoll, in the Marshall Islands, required the evaouatioa of only 162 
Inhabitants* but iauoh had to be done* in oreo erxti on of the her bo? by 
removal of underwater obatruetlonei in studying the water ourranta 
and assembling other control data* in construction of shore faellitlee 
ia preparation for the tests* eud in setting up and tee ting the 
instruments and arranging the materials and ani&els, exposed during 
the teats* 

A full dress reheareal for the first test was held on 9 $ueea 
Bey*, 24 June 1943* and Test Able **e carried out on 1 July 1943i 
the first bosh was dropped froct a B~Z9 and detonated at a hei ght 
of several hundred feet over a target array of 39 ships • The bomb 
detonated at approximately the planned altitude, but its poeition 
horlsontaliy was about 2,000 feet west of the intended bull's eye 
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ship Nevada (for reason* unknown) • Five ships were sunk, in* 
eluding one cruiser* two destroyers &r>d two transports • -any 
others were damaged* (As the target array ime disposed so as to 
g4*» a gradation of dersa^e frora maxiiaua to :ainimua in accordance 
with the authorised plan, enuneretlon of the vessels stink ad one 
Joes not provide an informative guide to the destructive power 
of the boiabj and, especially because of the unexpected failure 
of the first boob to hit the bull's eye acre accurately, the 
relative power shown by the air burst of Test Able and the under* 
water buret of Test Baker cannot be evaluated by mere recital of 
the nuaber of vessels sunk by eaoh* Nevertheless, the number of 
veseelft sunk ie here recorded, because it ie the simplest and 
readiest measure of the effects $ and because this measure influenced 
the popular conception of the results of the teats norc than any 
other)* 

A rehearsal for the second test was held on *ft'illiaja Day 11 , 
19 July 1948, and Jest Baker was carried out on 25 July 1946j 
the second bomb was detonated underwater at a depth of the order 
of 100 feet, suspended uruier the LSH SO (the lagoon was about ISO 
feet deep), in a target array of 35 ships* dine ships were sunk, 
including two battleships, a heavy aircraft carrier, three sub* 
raarinee, a concrete oil barge* a 120~ft» landing craft, and the 
L3M 50, Other ahipe were heavily damaged. 

It was originally planned to hold a third test, fost C, or 

feet Charlie, and a considerable amount of work was done in ore- { 

i 

paration for it* This test was to be a deep (1,000 to 2,000 j 
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fe*t) underwater teet. After the successful oo ablation of the 
first two tests, however , thle phase of the Operation tos recon- 
sidered and the conclusion wee reached thet the effort and expense 

military personnel and available civilian scientists, would not 
be justified in view of the snail azoount of additional inform** 
tion ivhloh would be obtained* On 7 Septaatoer 1946, the iVosidsaat, 
aotin& on the advise of the Joint Chiefs of Staff* ooetDoned the 

■ 

third teat indefinitely* 

7# Off leial Account, by Joint Task Force Qae # of Fartiolpation 
of the Manhattan Pietrlot» (fcpy* B9 $ 5*9 ff«) 

The partiolpation of the Manhattan District in Operation 
Crossroads is described in general terms in the '•Technical Report 
of Operation Crossroads*, prepared by Dr* VJL* Slrardlff* Historian, 

♦ 

•xibaitto* to the Joint Chi of • of Staff by Admiral BUndy on 

18 Sovenoer 1946. 3eo*u»e this «« on official report of Operation 

quoted almost in their entirety, aa follows Upp# BS # $ f 9*10*} t 
*Xhe Manhattan Snglneer District, the group which has mad* 

all the atomic bomb* produced to date f operated throughout the 

Operation with relative independence * t • 

* *» Pro-JTT-1 Aotivitisa, The Manhattan Snginser District 

assisted the early planning of the Operation as follows t 

*1# It made available to the Deputy task Force Cosstaander 

for technical Direction the results of studiss it had jaade on 
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underwater explosions « « * 

Some of the studies*— those &ade in 1944— had bm directed towards 
planning an atomic boab attack on Japanese Fleet unite at Trufc 
Island m * # 

Results of all these studies were of especially great Assistance 
in planning Test B 4 the underwater explosion* 

*2, It preeentod the f irat detailed technical plan aa to how 
the boaobs aight beat be delirered, detonated, and appraised* Xhis 
plan # known aa the '*illi*as Plan 1 , played a central part in many 
of the earlier discussions* including ianortant discussions held 
on 19* 20 and 21 Dec 46, 

*3# Through iiajor Gtacerel L*B* Groves, Co&aaadlag General 
of the Manhattan Engineer Project, Or* J3*B* Bradbury, Director 
of the Loa Alaaoe Laboratory, and other representatives , it 
contributed vnlmble advice in the principal conferences, including 
conference a attended by the Military Advisory Board to the Officer- 
in-Charge of the Atomic Bomb Project*** 

(The footnote read* aa follow* f "♦the Military Advisory Board 
to the Offlcer-in-Charge of the Atomic 3omb Project wae created oa 
28 Oct 46 to help coordinate and integrate the activities of the Bar 
end 8*vy Depertmente with the activities of the Manhattan Sngineer 
District* Ita membership comprised* Ifiaj* Q*n* (new Sen*) G*B* 
UMeyi Brig* Sen* (now ret* Col*} W*A* Borden* Brig* Gen* <M* Lincoln! 
Bri£* 3*n« Hohart Hewetti Col* H # » # Menefieldi &* Ada* (now ?iee 
Ada*) W*B,P* 31sndyt a. Ada* W,a* Purnellj a, Ada* (now Vice Ada*) 
<W. Husscy, Jr.i B» Ada* H*G* Boweni alto Uaj» Oen* L*R* Grovee* 
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Offioar~ln-Charga of tha Atonio Boaab Projaot. Lt« OoX* J*A» Darry 
waa Acting $aoratary» On 20 Nor 45 Qonmo* (now R, *<tau) **S # 
Raraona waa daaignatad altarnata for R» Ada. Purn#ll # It bald 
iaportant msatinga on 29 Jan 48 and 19 Fab 45/) 

* 8» Aotlvitiaa After Croatian of JTF-U Aftar tha formal 
oraation of JW-1» tha Manhattan Snglnaar *H strict aaaiatad JCTVt 
principally through tha 013 Loa Alaaoa Oroup and tha 013 Radio* 
aotlri ty Qronp* Alae It supplied various icay paraon&al, including 
Dr* HJU Sauyar (013), Taohnioal Oiraator* 

*fhm Manhattan Xnginaar Patriot aalaotad 27 obaarvara for 
Taat A and 20 for Taat »•* 

* 

tha Taohnioal Raport glvaa tha following information about tha 
"013 Loa Alaaoa Ofonp* (oallad alao tha *013H Group) daaoribad 
abova *a ona of tha tw a&anoiaa through which principally tha 
Manhattan Diatrict aaaiatad Joint Taak Foroa Ona (App # S3* 3+43* 
3.45) i 

*(a) Fnnatiogu Thla flrotip vaia raaponalbla for pro pa ring tha 
•blaoJt-box 1 laa tmxaant-atartl ng danrloaa, atadlng tha principal 
tlsdng aignala, aas ambling tha bomba, dalivari&g 8aa*b B, datonating 
Bomb B, naaa taring carta in phanoaana accompanying tha datonatlona 
proper, and determining tha energy ralaaaa § « « 

*fhia Group was raaponalbla in varying degrccc to three 
diffarant individual a oar groupe* In maintaining eeourity aa to 
tha bomb ltaelf, it waa raaponalbla to Or* 3i»B. Bradbury, Olraotor 
of tha taa Aiaaoa Laboratory f and, through Or* Bradbury, to tha 
Commanding General of tha Manhattan 2ngineer Oistriot* In aattera 
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of general polioy and ^articulftrly In regard to the actual detonating 
of the bo;aba 9 It* line of responsibility extended directly to the 
tfaputy Teak Force Commander for Technical direction* In otters 
requiring coordination ^ith other technical groups it was responsible 
to the Teohnio&l iHraetor. 

"(b) Orffluiiaati on. Dr* Hollowly wrb in ohArga of thia 

Group* Mr. H.S # Earner, Jr. was hia principal Assistant. Dr. 
j^.JS* Bradbury was present in an advisory capacity, «*lthou#i not 
formally a participant in the Operation.* (llotet It seenia quite 
evident that the writer of the Technic*! Report restricted hia use 
of the term * participant " to those only who took an aoti re ^art 
in the operation overseas* Dr. Bradbury took a leading *md significant 
i art throughout the planning stages of the project g as will he 
shcnm in m later section of thia chapter* ) 

B Tha 013H Group included the following subgroups* 




Person in Chars* 



Bomb Operation 



ilr. &.S # Warner, Jr. 



Bomb Instruments 



Dr. M # <* # Koll away 



Measurements of Instantaneously 



Dr. Here son 



Produced Samma R*y« 



Measurej&snte of Fast Neutrons 



Or* G.A. lircenberger 



RadiocheMatry of Bomb Products 



Dr. William Kuhinaon 



Measurements of Delayed Oaras* 



Dr. J.L. Tuok 



'ay a , etc. 
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Subgroup 



Person In 'w^ar^ e 



Photography of the detonation 



i>r» drixner 



Condenser tfage Measurement a 



i>r# J« Wieboldt 



fiae Signal* 



Or* J* ^leaner and 



Detonation Phenomena In General 



ih% J» Hirahfelder 



" (o) Aotlvitiea* Ihe tfroup me berthed on AL3EMA&LB and 
CUMBERLAND SOUKD. For test A* ALBEMAHLB ma at ifrajalein* 

*Bomb A ma handed over by the G13H tfroup to leak 3roup 1.5 
at the special bomb pit on Kwajeleln shortly before the dawn take* 
off of the 3*29 'Dave* a Dreaa*. Ihe Group had no reaponaibility 
for the aiding and releasing of the bomb, but it did provide two 
specialists, &ne» Anderson said &r* L # i>» Smithy to accompany 

the bomb on the trip to i3iklni, and, before the final run, to assist 
in assembly and teats, 

*fthereas the task of preparing and delivering the bocib for 
feat A presented no new difficulties, preparing and delivering the 
bomb for Test B presented a number of new and isajor difficulties # 
Principal taaka were* rapidly designing, constructing, shipping, 
and teating the bomb container ; arranging for the lowering of the 
bomb and ita container to the proper depth and keeping it there 
under ^ood mechanical control; developing a uethod of obtaining 
from the boiab, in the instant prior to the bursting of ita case, 
the data needed in the ^aiaaa -ray-timing ruethod of evaluating the 
efficiency of the detonationi providing a foolproof system for 
remotely detonating the bomb at the desired inetant and with no 
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danzcr of presaature detoneti on** 

Iha *0X8 Ksdlosatlvity group* (or"0X5R Group") was ths *«oo&d 
prin*lp*X agenoy throng nhieh ths iJaahattan District assisted 

are described in the technical Aeport of 18 November 1940 ae follow* i 
(App» B3, *,42, 5*45)* 

*(a) Function* Xhie flroup was responsible for the protection 
of personnel of the lack Force fro* the hatarde peculiar to the 
etosio bomb end to help enable personnel to return safely to the 
targe* area at the earlieet possible wxarnxxt* In Addition the Cbroup 
-was responsible for making all zomeuretaenta of radioaotivity required 
in order to estimate the effeetiYenes* of the cxploclon in producing 
casualties to target Teasel or ewe* the work involved the predict ion 
of all nuclear radiation intensities (including alpha, bote* and 
gsa&m activities and neutron fluxi the measurement of the radio- 
activity in the air f water, and acaterial* on target and operational 
vessels* and near oxpcriiaental animals and inetr uaea&ts | the oeaaureissnt 

of the exposure of all personnel | and the measure nacnt of garaaa and 
neutron doses on the target ships) * • * 

*(b) Organisation * The Group was heeded by Col« 3*1»* barren* 
who had served aa Chief of the Manhattan Engineer district Medical 
Section and who *&* on leave of absence froa the University of Hoeheeter« 

"Colonel barren *a* a a slated by Col* de Lorlxoier* Cepfc* 

&*J# Juettner* Cojndr* 1>*I#-, Keufffean* Dr+ Herbert $coville, Jr* # Or* 
Joseph Hamilton* Dr# Kenneth Scott, Or* Gerhard Pcssauar. Or* Lauren 
Donaldson* and tfr* Donald Collins* 
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* (o) Activities* This Group, berthed principally on the 
HAVEJS, analysed thousands of rad iati on-recording devices which 
had been placed on ell target vessels and distributed to personnel 
of the teak Foree* ?w day* and In some caaee month* after the 



tests, monitors with radiation-detecting instruments carried out 
extensive yet role of the lagoon* target ship*, islands* the air, 
and the ocean outside the lagoon until no danger from radioactivity 



regained* Sample* of Bsarina life, water * sand* .and ship materiale 
were collected and their radioactivity measured* 

*Porhape the Group's greeteet difficulty was In securing acid 
training enough radioactivity monitors* The peak strength of the 
group wee approximately 380* but of thia group only 160 wre 
available on any one day for monitoring dv*y in clearing target 
vessels, inatruaeats and inetallati one , for example* on the seventh 
day after B~0*y when the demands were at a peak. the remaining 
personnel were required for administration, rcaintenanoe of the 

actlvitiee in which the Group was engaged** 

XMs general outline* given by excerpts from the technical 



Eeport of Joint ?aak Faroe One, !>rief though it ie* lndioatee that 
the part played by the Manhattan District in Operation Crossroad* 
wae critical and important* Insofar *e it goes* this account agrees 
generally and essentially with the reporte written by personnel of 
the Manhattan District, Such differences or discrepancies is appear 
are for the most part minor and are due us ally to differences of 
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emphasis* There Is oxm point of aerating importance, however, 
which nuurite clarification* the statue of Dr* H*A* Sawyer, Tech- 
nical director of Joint task Force One* 

In one of the excerpts from the Technical Report quoted above 
it ie ftteted Upp* &** 3*10) thet the i^mhettan District "supplied 
various key personnel, including Dr* Sawyer (013), Technical 
Director*, end another station of the saiae report atatee (App» ^3, 
3*34) • *&r» Uk« Sawyer became Technical Director (013) of JtF-1 
on 11 Jan 46* (For payroll purposes, Dr# Bradbury, acting with 
the approval of % M$m &•»* L*X* Grovoe, asked Dr* Sawyer on 9 Jan 40 
to accept a nominal post as Associate Director of the Los Alamos 
Laboratory* Dr« dewyer accepted and the appointment oeeante effective 
on 11 Jan 46*)* 

The situation with respect to the appointment of Dr* Sawyer 
ie described in aooe detail in the history of 18 Los Alaaos 3 Division 11 
(written fro* reports prepared by or for Dr* Herbert i** Lehr and Dr* 
3i*&* 3olloway), which follows* in Paragraph 3 herein* Xhe facts 
seeoa to bet that Dr* Sawyer had not been directly connected with the 
Manhattan District before the preparations for Operation Crossroads 
began j that Dr* John «U1 llama pointed out* at conferences early in 
January 1946* the urgent need for the appointment of a lest Director i 
that Dr* Bradbury recognised that the technical part of the operation 
should in large measure be controlled by the Loe Majfisos Laboratory, 
and, with the approval of General Proves and idsiral Parsons, asked 
Dr* Sawyer on S> January 1946 to accept the position of Associate 
Director of that Laboratory, for the purpose of serving also as Test 
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IHreotor of Operation Crosaroadai and that on 11 January l$45 t Dr* 
Sawyer beoarae Technical Diraotor of the Oparetion* re porting to tha 
Deputy ?«tsk Foroe Commander for Taehnioal Direct! on* Admiral Par sons* 

Aa tha technical Report statee (App* 03* 3*34} # "Br* Sawyer 
wae a logical choica for thla position la view of hi a previoua 
extenelve experience in civilian and military raaaarob 1a applied 
phyeiosj for exampla, ha had been Director of tha Armor and ft-o- 
Jeetlle Laboratory at tha 0*3* Havel Proving Ground at Dahlgran* Va* 
Owing tha Operation ha wae on leave of absence from tha University 
of Michigan* which* d taring tha aumoer of 1944, laada him Dean of tha 
Graduate School** 

t^x^p r^^o^wr^l^j eJiosF ^aa^j p^uc*is^jjjf si]^j*> i^^i^^pin^h.^^'ter } * nuroIs^M^^j o^^ 
paraonaal took part In Operation Crosaroede while serving in dual 
eapeeitiee* as rftembere of tha Loa Alaaos Laboratory of the Manhattan 

The cooperative spirit of all concerned in oar ry ins out the operation 
i&ade thla an advantage and not a handicap* 

8* Loa Alaaoe ^-Division* (Frcae Reporte written by Loa Alamos 
a* preparations in tha Pnl ted States* 

A new diviaion at the Loa Ala&oa Laboratory of the Manhattan 
District, known aa the U-Diviaion, was formally organised on 1 Feb- 
ruary 1949* under Dr* iier aha 11 Hoi 1 away, with Mr* Hoger S # ffarner* Jr., 
aa alternate* Cooperation with* and participation in* Operation 
Croaeroada ware oonoentrated in thla Diviaion* 
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For several months before the organization of 3-iHvision, 
however, the Los Alamos Laboratory and so;ae of ita ^©rsormol had 
been taking an active part in the preparations for the Deration* 

In the latter part of 1945, in anticipation of Manhattan 
District participation in the proposed tests, the Director of the 
Laboratory, Dr» Bradbury, asked Dr # John William* to prepare 

a tentative plan for the teats, based on hie considerable experience 
as prinoipal technical assistant in organising and conducting the 
first test of the atomic borab at Alaiaogordo, ^ew Mexico* The plan 
prepared by l>r» Williams vms taken to Washington by 0r» iradbury, 

* 

Or, Williams and Mr» Earner, and, after approval in principle by 
-ajor General L.iU Groves, it was presented to Sice Admiral Blandy 
and Rear Admiral Persona as a basis for planning* The proposal was 
thoroughly discussed in a series of conferences in Washington between 
19 December and 21 December 1945« During these discussions repre- 
sentatives of izany military organizations were brought into the 
planning sessione, as the scope and magnitude of the undertaking 
developed* 

The Williams Plan proposed that the Los Ala&os Laboratory and 
the .Manhattan district assume responsibility fori 

(1) Coordinating all inatrcunentation; 

(2) Assembling and delivering the atomic bo&hs, to the aircraft 
botab loading pit in the oase of the air drop (Test Abie), and to the 
firing point in the case of the underwater burst (Test Baker )i 

(3) i*roviding all necessary fusing and firing equipinentj 

(4) Providing reraote control radio timing ind firing signals, 
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including radio transmitters arid special receivers constructed to 
operate a solenoid control on receipt of a selected ti.oa signal; 
(5) Measuring tho efficiency of nuclear reaotion by* 

(a) Faet&x photography of ball of fire* 

(b) Radio ohsmistryi 
(o) C^asm* timing* 

(d) Air blast condenser gauges! 

(3) -measuring total radiationi 

(7} Preparing a radiological safety plaaj 

(d) Furnishing available and necessary technical data to 
other participating activities. 

Los Alamos was invited to send representatives to Washington 
between 3 and 10 January 1945 for a series of organising arid instru- 
mentation conferences, and Dr* Bradbury* Dr* Williams, and Mr* Earner 
attended these conferences* The organization of the proposed Joint 
Task Force vas discussed with Admiral £landy and Admiral Larsons* 
The urgent need for the appointment of a Test director to assume 
full responsibility for coordinating the instrument ati on plan and 
the equally important need for a staff to -work out and coordinate 
details with participating activities were pointed out by Dr* "illiama* 
As it was apparent that the Los Alamos Laboratory should have 
control of the inatruaentatlon plan, on 9 January 1946 i)r* Halph 
Sawyer $&s asked by Ur# Bradbury, with tlm concurrence of C/eneral 
Groves and Admiral Parsons* to acceot the position of Toot Director 
(cf» discission in ^ara^raph 7 above}* 

Uuring these oonfercnces the necessity for adequate and immediate 
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limit a of the United Stdtea, *r:d later bo the target are*, wfaiah had 
been raqueated pr a Yiouely, wae again eaphaelaed by ^mer* ?h*ea 
roquaata reeultad in tha eetabliahiaent of tho "Croaaroade Airline* 
oparatad by tha 63 th Wing, baaad at Hoawtll, Haw ttexioo* Xh# flret 
eohedulad flight **• made on 16 January 1946 batween Santa Fa, B*X«» 
and Waahingfcea, D»6« Othar flights vara inaugurated later batuwww 
Santa Fa and Hamilton Field, California, via Long Beach* and onreraeaa 

to ata»jalein« Special flighta ware raade aa tha naad beoane apparent* 

« 

Tha remitting weeka of January mrm derated ta orga&iaing tha 
Loa Alamoe overeeaa party* 3aaauaa of tha firm intention of ssany of 
tha eoiantiata at Loa Alamoa to tersdnate ralatlona with Frojeot If 
during tha spring and summer, sozaa to meet prerioue oosmitmanta and 
othara to hava a vacation bafora returning to their unireriitiee, 
gfee^^ di^f^^io^ilt^^ TBttia ajtpaj^ie^j^ae^^ i)tt l^^^^^r^^i^^in g| a^t onrajfaet^ia gjr^J^ijj^ 
oapable of diaoharging Loa Alaaae raaponalbillti o« ♦ Svantually, 
it beoai&e ueeeaeery to offer inducement And ha sard pay, tid tha 

Tha attaohad or sanitation oh art a a ho* tha oonatitution of aaoh 
Loa Alaaoa group and tha general nature of ita reeponaibilitiee— of 
tha Aaaombly Seat ion aa of 3 March 1949 and of tha ^eaauremnt 
Seat! on aa of 26 4aroh 1940+ The spaoifio reaponaibilitiee of tha 
B-Oivisioa inoludod item* (1) through U) la the list enumerated 
abovei items (6) aad (?) were the responsibility of the H«dl oaotl ri ty 
Group of tha Manhattan &letrlet # under Colonel Stafford I«« ffarren 
(see paragraph 7 abore)i and ite* (3) was, in part, tha responsibility 
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of : fl >any ^arts of the Manhattan District. 

-e an while, feha laboratory ships requested by Los ^lsunos became 
availabla at Haval tfhip Yard, Terminal Island, California, for 
inspection and conversion, during the period 15 to 19 January, an 
in* poo t ion party, headed by Mr, £oger Earner and K Jr 9 Robert Henderson 
and composed of representative* of the tentative ^-Division Groups, 
inspected thoee ships and wrote sped ifi cations for necessary altera* 
tlons to adapt USS Albessarle for bomb assembly purposes, USB Cumber- 
land Sound for laboratory and measurement functions, and LOT 1359 
for x>mb firing purposes, the able cooperation of the Planning, 
i^esigji and Production personnel at the Navy Ship Yard, famine! 
Island, California, made possible the completion of planning and 
necessary alterations within a deadline date which at first seeiued 
impossible to &eet. 

To discuss the statue of the preparations for Operation Cross* 
roads and possible modifications of the proposed tests, conferences 
were held in Washington between 13 and 15 February 1946, Project Y 
was repreeented by Dr. Bradbury, Dr. Sawyer and tfr, Warner, The 
possible substitution of a new test, later teriaed "Detector", for 
Test Baker ae then proposed, was disoussed. At this time Test tfaker 
was to be a surface ourst and Test Detector was to be an underwater 
burst. Although there was no agreement among theorists as to 
whether Test #a^er or Test Detector should be conducted, it was 
concluded that the Los Alamos 3~Uivision # in conjunction with aSTf 
terminal Island, should undertake the accessary >roiiirii:iary engineering 
planning to discover Tdiethor or not Test detector waa feasible. 
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At * aubeequent development* the deputy Taek Faroe Comoaender for 
Zeohnleel Direotion* Adair al Paraoaa* deolded to carry on praparatione 
for ?*et detector oonourrently with preparation a for Teat deker* the 
f inal deelilon aa to which teet would be conducted to be made at a 

made available fit iST Terminal laland* and Captain A*M* Morgan, USM, 
of the Savy Yard, Portaaouth* !>*£** vat appointed by the Technical 
Bireotor to direot the preparation* Mr* Robert W* Henderson vea 
given reeponeibillty for repreacnting Projeot T and the D-Dirieion 
in the preparation* for Teat Deteotor* 

lo learn at fir at hand the condltione under vxhioh the Croearoade 
pareotmel *ould work and to verify the adequacy of planned faeilltiee 
ao far aa the state of oonetruetion permitted, an advance inapeotion 
party «ae organ! ted and aent on 17 March 1S49 by air to inepeot the 
Bikini *£wejalcin area* Thie party o ana i a ted of Or* Boll* leader * 
Or* John Wll llama* eonenltant* and Meeere* ft«A« Biee* A.** Lehr* and 
a*»* Ruaa* Or* Dell and Or* Wiillaoa returnad after a brief via it* 

On 21 ^aroh 1946 9 three daye before the aohadulad aaillng of 
OSS Albemarle with the Lee Alaaoa Bomb Preparation Group* an inapeotion 
of the laboratory a hi pa at Terminal Island Ship Yard waa made* 
General ©rovee, Or* Hiohard Tolsoan* Qolonel 2*0* See* Agoiral Paraone* 
Or* Sanyer* Or* Bradbury, itr» Werner and Mr* Henderaon were aaojog thoee 
preaent* 

During the course of thie inapeotion, it waa learned from Admiral 
31andy that the teata of Operation Croaaroada had been delayed approxi* 
aately aix eecka* Advantage waa taken of thla delay to poatpone 



the a ailing date proposed for L&k uO on Test detector fr 
to 15 -<ay, and this unquestionably influenced tne final decisioa 
as to vrhether the second test of the operation was to be Tost de- 
tector or the original last 3aJcer (surface detonation}* On 4 .iay 
1946, after successful sxibmergence tests had been completed, decision 
was niade la favor of feet Detector, which was accordingly substituted 
for the original Test Uakeri thereafter. Test Waiter Tvas recognised 
as an underwater test, and the term "Detector* waa no longer applied 
to it* 

tfith additional tkm available after the official delay of the 
test, the problem of collecting water samples for cheialoal analysis 
to determine the efficiency of the bomb vms again examined* The 
radio chemistry group (B-14) under Dr* ftilliaa Hub ins on reaffirmed 
their earlier requests for water sample collection as soon as 
practicable after each shot* 

Various schemes to avoid complications incident to the use of 
remote controlled boats for the collection of the desired water 
samples were considered and discarded* Eventually it was concluded 
that radio controlled * drone* boats should be used for the collection 
of samples* Two parallel programs were undertaken to procure 
remote control boats* Ihe Manhattan district obtained the release 
of two JR type ^nny drone boats in tJune to load on board USS Cumber- 
land Sound before sailing* The -avy bureau of ohlpa released eight 
LUVP's for conversion and assignment to Task uroup 1.1*3 of Joint 
Task Force One for the yrixoary purpose of collecting water samples 
and for later use in radiological survey of Jikini Lagoon. 
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On 17 April 1946 the majority of the Los Alanoa personnel 
for Operation Crossroads sailed in US3 Albemarle ^d USS Cumber- 
land Sound* 

b» Technical Kesponalbllltiea of the Ueaaurement 3eotlon+ (App* 34) 

The JAeMuremnt Section of the Loa Alaraoe rUDlviaion waa under 
tha diract supervision of Or* liollcrway, who, in addition to 

being leader of thia section, waa tha over-all director of B-^ivisiom 
la general,, the main function* of tha ^roupa in thia section ware 
tha roeaeur amenta of tha efficiencies of tha teste, or acting as 
service group a to thoee actually perf oral ng tha measurements* Xhis 
doea not Jiean that no ef forte ware raade to obtain other inf oraaati on, 
but determination of efficiencies v»e given the hi^ieat priority, 
rtestriotione on other important phyaioal obscrvatione were ade 
necessary by linitati one In time and personnel* 

Aa of 30 April 1946* the various groups of the section, and 
their reapona ibi lit lea, ware aa follows* 

tl) Group 3-9. fhe iPhotographio Group, under ^erlyn drixner, 
had the primary responsibility of photographing with Pastax camera* 
the expansion of tha shock front. 

(2) Group B*10» The Kaet Jeutron tfroup, under #*A» Linenberger, 
waa to raeaaur* the total fast neutron flux, using sulfur detectors 
mounted on the decks of a dozen vessels within 1200 yards of the 
aiming point* 

(3) Group d*ll » The tfamzna timing ^roup, under ^orrie -areaon, 
waa to eftsura certain tinea on Teat Jaker (whether it was carried 
out at the surface or underrrater), by measuring the interval between 
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* puis* actuated by the signal firing the weapon and c pulse 
formed in an ionization cha sober by the prompt gpsum rays upon 
detonation* 

Qroup H-12» rha Electronics <*roup t under Jerome Wi* anar 
and Herbert Weiaa* n9 divided into three main sect! one— Tia&ng, 
Firing, and Oeumm tlml&gr~*ho*+ functions were interdependent but 
non-overlapping* 

(*) the liming Section, under 8rlc Durand, had for 
ite aseln objcctivoe the turning on of varioue electrical apparatue 
by oeans of radio Hoke* and the preeieion biasing of theee operations 
to ttoe sere of teet Baker* The receivers* flltert (bend-pass 
audio filters), and relaye of these radio linka wra o one true ted 
as self-contained unite complete with antenna, acd these unite 
vera cosaaonly referred to ae *Blaok £oxee** hence thia aeetion 
una often called the *3leek Sox* aeetion of 3—12* 

(b) The Firing S««Uon, under Harbort Ball, had at it* 
raspoaaibility tho arming and firing of tba boaab in Tost Saker, 

the olrcuita had operated oorreotly (the'Blaok &oxee* ^ere not 
uaed in the si goals of thia application because of the greater 
complication and preeieion necessary, although the basic oirouite 
were similar) • iYovieions were asade throughout for multiple-channel 
operation, to avoid failure of the ayetm In the event of failure 
of some of the component parts* 

(e) Ifae Gewm Timing S action, under A*S* Jerreiae, had 
the duty of supplying Group 0-11 ndth the sigaale that that group 
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would use* The basic system consisted of the transmission by radio 
of two short pulse* z one, the pulee essentially from the firing 
signal, and the other, the pulse obtained from a special ionization 
chamber deal goad by Croup B«ll« 

^ Qyo^P SliULf rhe Airborne Blest Gauge Orotip* under James 
ftieholdt, was to measure the blast in air at high altitudes* with a 
▼lev to determining the energy in air blast* 

(3) Group B-14+ Ihe Hadiochesnioal Group, under Williaa 
RubiiiSon, we to determine the efficiency of the explosions by 
comparing, in ea&ple* of air and water near the test site*, the 
amount* of fission produots to the anottnt of active material left* 
Since a half-doaan separate analyses had to be made on each of dosene 
of samples, and all work shacked, the total number of amlyaes c«a» 
to close to a thousand* Ihie large amount of work was done by 
ohe&iate workinjr at SvaJalein on the short lived isotopes and at 
Loe Alamos on the longer lived isotopes* 

t?) Qrottg 3Ht&» *he Fhcnomenologie al Group, under J*0* 

R\ r«nh^al /l*ii» Ami J A 1£**a*^ AOBmlliul (in "Crossroads Hfiywihoftlr* ^ 

detailed, predicted descriptions of many aspects of the 
nuclear explosions* They were the theoretical physios consultants 
for B-Oiviaia* and, in addition to guiding the dseign and prepare* 
tion work of the measurements groups by their forecasts, they 
aided in the evaluation and the interpretation of the data taken 
by these groups* The racarkable accuracy of some of the predictions 
of this group has already been mentioned* 

(8) Group jMLi » The Total Radiation Group, under James WXuok, 
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was functionally a part of Colonel Barren's Kadiologioal Group* 
It mt to ascanrt the total radiation received aboard several of 
the eloeer target chips* In recording lonisation chamber unite* 
(Botes the work of the various groups and eeetione le de« 
scribed in greater detail In Appendix B4*) 

e# Overseas Aotivitiee of the Measurement Section* (App* Bg) 
(l) Advance fturty* She advance party of B-Divislon 
has already been »sntionad (in paragraph Ba above)* Dr# ©ell* 
Mr* Bioe and Mr* Bate were repratantetivas of the Bonb Aeeeshbly 
ftroupj Mr* Lehr represented the Kc%snrcasnt Beotion and, Dr# John 
Willi eas e erred as consultant* this party arrived at ttaajalein 
Island* Marahal Islands* en 19 March 1MB* Itt members were 
quartered vdth the $07 GBMB on Kacjalein and maintained headquarters 
there until the win party arrived* the party's function ats 
to act as advieere for neoeasary o oust mot ion on female in and 
Bikini and to lay the groundwork for Lea Alamos participation In 
Operation Croat roads* 

Although ttost of the work of the advance party aas concerned 
with eonatruetion at laajalein and Bikini, it aleo established 
lialeon with Koi -Bexar and Bniuetek* 'he eonatruetion on Jfcaejeleln 
uee dene by the BOT HWKB (Cone traction Battalion Mobile Vnit) and 
consisted of eetting up laboratories and pit handling areaa* At 
Bikini construction was done by the B2 BCB (Haval Construction 
Battalion) and cons is tod of Facta* toaer construction on Bikini and 
tnyu, aud setting up a radio station on Bikini Island* 

(t) Continued Preparations* With the arrival of the 
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Jdbamarla (AV-6) at Kwajalain ou 4 l&iy ud the aumbarland Sound 
UH7) at hlklnl on ft tha adYunoa party vua abtorbad into tha 
sain U>t ManDi party* 

Within a vaak aftar tha arriral of the Cumberland Sound* tha 
Fattax Oroup v*a »orad fro© tha ahip to thair ihatallationa on 
Bikini and Inytu thaaa atatioaa vara fully ©otmpiad aad vara balng 



«*da operational fox tha t*ata« 

At Ibnjalain, tha fiadio ChaoUata and tha Air bo ma Blaat Oauga 
flroup vorad into thair laboratorlot trcm tha Albaaarla* Although 
the labor* toriaa vara finiahad atruoturolly, thaaa groupa vara 
uaabla to aaka full uta of thair inatallatlona until tha firat two 
vaoka in Juno, baaauaa of fcnadafvato povar aouroaa and air acmditios 
log. Xararthalaaa* thaaa groupa not thair daadliaa aohadulaa for 
raadinttt for Xoat Abla« 

Baok at Bikini, tha timing (or BUok Box) ftoation of *~12 
atartod thair work of laa tailing tha radio link* an tha tar fat 
ahipa* obi la othar vaabara of tha graup vara totting tha fining 
Control Laboratory aboard tha Cumberland Bound in ardor* Frootloo 
in transmitting timing olfaala «m obtainad hy joining in with 
tha Arvy Air Group (took Group W6) during thair prautiaa dropa 
on Srik laland* In ardor to tart ao ordination batvean tha *taro* 
tona from tha Cuvborlaad Bound and tha aatual burat* Liautaaant 
Gonaandar ft* BurrlM and Or* L*B* thovpaon oat up Blaok Box oparatad 
aaaoraa on tha tovur* of Srik laland to taka picturo* of tha burtt* 
It vat found that tha t«mo and tha bur at oaourrod vithin a fav 
tantha of a aooond and it vat daoidod that both ooourronooa vtra in 
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agrtament. 

Commander Burriee end Dr, Thompson alto carried through eueoaaa* 
fully the preliminaries for obtaining samples of mater in the lagoon, 
M aoon ae possible after the shot, by means of the two JK drone 
boats which had been plaoad aboard tha Cumberland Sound at terminal 
laland (see paragraph 8a )• tha Bavy drone boat program (of task 
Group 1#1»5) Baa proven successful, however, and It wee decided to 
drop the JH drone boat program* 

During the Interval between the ahip f e arrival and Queen Day, 
the Gtmdierland Sound want to Ita e tat loo, 17 nautical sdles from 
fccro paint, in order to allow calibration of radio link reoeivera 
an board tha target ahipe and on the islands, The firet teat tm 

i 

an 11 June* 

la the measurement eeotion wee reaponaibla for installation, 
teatlng and maintenance of radiation monitors on tha B-17 drone 
planea, it wee neoeaaary tor Dr, V#A» Badaal to make a few tripa to 
Kniwctok to aooomplich this, theaa 1-17 f a ware to fill bags with 
red 1 elective parti oloa from tha alaad reaultlng from the hesfe, 

On i June, the UX-00 arrived at Bikini aboard tha LBIM, sort 
iaaediately tha Firing Seat! on and the (lemma timing Section (of 
Group mowed aboard to inetall their equipment for teet Baker* 

the installations ware flniehed by 11 June* to eta made while the 
Cumberland Bound waa at aea an that date proved unsati a factory, 
e hewing trouble with tha repeat-back circuit. Another teat at aaa 
on BO 4vm provwd aatiafaetory in all roapaote* 

tha meaturraent groups on Kaajalein aonaiatad of the Radi ©chemical 



Group, B-14, and the Airborne Blast Oauge ttroup, B-0.3, They ««r« 
located in fyicmset huts on the southwestern part of the island. 
Both group* participated in tests Able and Baker and nede measurements 
of both shots* The Hadio Chemists, after obtaining end am ly ting 
samples of the lagoon aater by drone boat and samples of the aloud 
frea drone planes, detemiaed efficiencies* the Blast Bongo Ore up 
dropped condenser blaat gauges ijeaedietely before aaah ahot and 
received reeorde of tha air blaat, at T idles slant range, this 
group aleo obtained praotloa by participating in praotioe drops on 
Erik Island* In the first tost* the air bloat »eeewe»nt permitted 
the bomb affiolaney to bo oaleuleted, but in the second test, the 
jeeeeurenent of tha air blaat furniehod no eonplete estimate of the 
efficiency. 

W P>y* *y 3ueen Day fclnoe one, oil installations 

•era eosplete on ahipa and islands, and only adjustments that 
would have to aoit until nearly tha last adnute regained* <iueen 
sdnua one aas announced at 0900 L (V elgnlfies Bikini local 
tiabs), 12 thine} iwaerl lately thereafter the field parties left 
tha Cwbcrland Bound to perform their final functions* ladlo 
oontaat «aa •miatolasd bctaeen the ehlp and oil field parti as 
in seea o— rgonoleo should arise. At noon of the earn day, aa 
the support ahipa etarted to leave the lagoon, and target vassal 
crew* were evacuated, the nead for radio oontaot beosme sore 
evident* JKo incidents occurred* All parties returned to tha 
ship by 1800 L, after having accompliahed their aieeione* that 
night at £280 L, Queen Bay aas cancelled because of weather, and 
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the next day became Queen minus on** The majority of the field 
parties meat out again on that day and returned by dark, 

On the morning of Queen Bay # 24 June 1946* the Cumberland 
Sound moved out of the lagoon and headed for her station* 17 
neutioel miles from Sere* Coordination between the ehlp and the 
boob-oerrying airoraft mas perfeot* and all timing signals went 
out properly* After the rehearsal shot and before re-entry* the 
drone boats ware used and pieked up simulated radioactive samples* 
the eamplee mere transferred to a destroyer end rushed to Xnajalein* 
Mao* eimnlated drone plane rehsareal mas held with the ftedle 
Chemists removing gas -bags and fi Iters at Inimetok and *ol ■Bamar 
respeetiveiy* Beeauss of delay in re-ontry the lagoon on 
Queen Bay* no praetloe email party rehearsal mas held* Queen Day 
operations mere declared off ieially at an end at 1000 L* 

An incidental test on Queen Oay mas the link test to the 
LSM-eo without anybody aboard* simulating as mmoh as possible 
taker Day operation* this test mas satisfactory in all respeote* 

Aetmeen Queen X>ay end Able Oay the majority of the time on 
board the Cumberland Sound mas used in preparation for Able Bay 
operation* id further tests mere made mlth the I£M-0O* and ehe 
mas taken to Kmajaleln en 17 June* The final eheoks on the Blaok 
Boxes ended on tS June* 

(4) Able Pay* Able minus one mas announced on SO June at 
0950 L* First of the field parties to leave ship mas the fastex* 
follomed by Blaok Box* The Qemna Mediation and the tteutroa 
Radiation parties left eoon after* The mark went smoothly and all 
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partiaa ratwnad to tho Coabarland Sound by 1TO0 L* tha Kadlo 
Chamltta had already *rri*ad at Eniwatok and &oi-Saima% and vara 

»*sr Y _ A* OB4B L an Abla fiav^ feha CusbarlftiMl Sound tha 




tha f irat praotica Imb ra «m eoaplatad at 0880 L| the 



S4 oaoaada attar 0900 1 Mjr XStS, ar approjdjaataly StOl pa # 
SO Vuaa ISM* Saatara Standard Tim (App* SE» p» 104)* 

Tha %*ab had lafi laajalftim *t 05*8, aboard the B-M "£rv»*a 

Draaa*, Alraraft Ho* 44*«tr$64 # pilotad by Mftjor Saa&aatt, 

< 

Aaaftg tbo fovrtooa porooao oboord two Swigs Dotl* 1* Aadorooa* 
of tho FirlBx tirow of tho Log AIojboo i-DiTiiion 



(&«*)* both aarrlag aa «aapa&*ar»« 

tfefortuiiataly, baaauaa of paraoo&al arror, tha timing aignala 

f ram KLitua an aa&asrfa ^ aara tyanantlttfl ax>t3razlMatal.v IB aaaoada 

loto tad this oovood loto otartlng of * wmbor of rooordiog inotna- 
■oato wkloh voro arroaeod to bo otortod by tbo aootor tlad&g oigml 

bull f a aya by aa mmh aa about I # 000 faat (aaa paragraph 6 abora) 
aro tbo Mot aorlou* fOultc In tho oporotien of Toot Ablo— tto^ 
la foot tbo only foul to of ooay aotoriol oomo^uoboo* 

i 

plakad up by tha Sadlo ChMiata and tranafarrad to Kwajalala via 

^^^a^^a ~ "^^^a^^M^ ^p^^^v ^»^^ ff »^»»^h ^•#wa**^ ^^^a aa^a^r^b^^^a ^jB^ "a^*a^F »^^^*a 
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filters from the Bevy F6F dronec* Both parties, vith their camples 
were ferried to their £m Jele in laboratories by plane* 

the Cumberland Sound re-entered the lagoon Able Day afternoon* 
The Fastax parties proceeded to their stations to pick up their 
film* but because of the tlsdng ajCTor no cuitablo records vers 
obtained* On Able plus >ne end two, the Scutron Hadieti on party 
must to the target area and jeansgcd to pick up 34 out of 44 
camples on board the target ships, and then returned to Lot Alano* 
In order to eou&t the activity* the Grab* Radiation party wmt 
out en Able plus two and recovered reeorde trm five cut of eight 
instillations* 

(6) William Pay* After Able Bay, eonaidamble effort me 
put into waking euro that the link* to the LSK-00 would be in 
perfect order for Baker Coy* Work me continued alec* however, 
on the Black Boxes and the Sanaa Sadlation Installations* although 
there eas com delay becauee an approved target 1«£ out uas not 
available until after Vllliaa Day. 

Link teete between the Gus&erland Sound at sea and the L8M-0O 
in the lagoon ware conducted en 7* 11* 13* 14 and IS July, with 
euoeeee reported on all teete except that on IS July, 

William Mimic one day was declared on 18 July, and regular 
* minus one* day eperatione vera carried out* In addition, part ice 
vent to the LSH at 2050 L and ware joined by Section Wader Herbert 
B*ll and William Kaby (of the firing Section of B-12) at 0480 L 
on William Bay* fir* Holloeey «u evacuated to the Cuakcrland 
Sound at 0M5 L, with the ether pereosnel racaeining aboard to 

s*se 



watch operations* 

On Biliia* Bey, 19 July 194G, trie Cumberland Sound left her 
berth and stood off Bnyu Island until Br* Helloway oeae aboard* 
At 0730 L the ship was on station, 16 nautical mile* from point 
Bero. Beoauae of weather eonditioas* "Bow* hour wae postponed 
SO minutee and the rehearsal bomb was detonated at 0906 L* The 
operation was successful, although one mpeat-baek link failed 
because of generator failure en board the U&*£Q* A flash bomb 
elmulatlng the bomb, but fired by Blaek Box signals* went off early 
beoauee of spurious eignals* 

Re-entry prmotiee operations wsre eoatinued that day and 
Vllliam Bay eoti Titles ended at 1600 L* 

(d) Baker Bay* The interim between Willie* Bay and Baker 
Bay *m used for putting equipment In final working shape* On 
SS July the Cumberland Bound went to eea again to giwe standard 
signals to the Black Boxes* At the same tine a suoeessful test 
was held with the LSK-60* 

Baker minus one day was declared at 0900 L* B4 July* She 
•as* morning the fas tax and the Camas ladiatlon parties left the 
ehip for their stations* Parties left for the LSM*B0 to make 
final teste* At 1200 L Br* Uelloway looked all timing transmitters 
en the Cumberland Souad and gave the keys to Mr* lamer en the 
LBH* that night # after all parties had returned* Br* fiolloway 
and Br* Sail went to the LSIhmSO to epend the night* 

At 0600 L on Baker Bay, the Cumberland fiouad left her anchorage 
and at 0620 L the last evacuation part^ from the J*$tt-60 eame 
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aboard* The Cumberland Sound arrived at station at 071b L* 
All operation* were carried out swoessfully, and the Te«t-B bomb 
was detonated at 69,7 seconds after 0854 L, 25 July 1946, or 
approximately 4iS5 p*m*, 24 July 194G, Eastern Standard Time 
(App. B2, p. lbl)« After bonb detonation, the Radio Cheiaists, 
again using drone boats, acquired radioactive samples frcia the 
oer.ter of the target array « Tbeee eomples were taken to Iwajaleia 
by ship* Air samples were acquired and transmitted to JLwaJalein 
by procedure* identical with those used for Test Able* 

At 1500 L the sane day* the Cumberland Sound re-entered the 
lagoon, taking, a petition in the lee of Enyu Island* The saase 
afternoon the film froxi Enyu Island was evacuated* On Baker 
plus one, all equipment wee evacuated from Snyu* On Baker plus 
three, film was taken from Bikini and that afternoon the Cumber* 
land Sound put out to sea because of possible radiological danger 
In the lagoon. The ship ease back the afternoon of Baker pine 
four, and all equipment was evacuated froa Bikini* The next aoraing* 
Baker plus five, the ship arrived at her old berth in the lagooo, 
and the Osama Kadiition party went out and recovered their records 
as well as their equipment* The Black Boxes were also recovered 
the aa&e day* 

On 1 August, the Cumberland Bound left the lagoon, and arrived 
at San Pedro, California, on 12 August 1946* 
B* Manhattan Dlctrlot Personnel* 

In the foregoing paragraphs of this chapter aenti on has been 
Ksde of the nazies of joany personnel of the Manhattan District who 
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took a direct i>*rt in Operation Crossroads, and in moat ease* 
eu indication has been &iven of th* eontributione taide by eeeh 
one* It ha* not boon feasible in all eases, however* to diet in- 
guteh olearly between those mho belonged to the Manhattan district 
ana those who did not| indeed* it i« in eoae oases dif fioidt to 
detoaraine suoh a distinction eeonra^ely* In preparing the recapitula- 
tion ekieh iollows, oi the principal £reearoade Operation personnel 
of the Manhattan Dietriot and their ecutributi one* the intention 
has beau to include the namee of all thoee of laportanee mho mere, 
or had been previously* directly eomeeted adth the Manhattan 
Blstriet* It nay well be that errors of omieaion have been madef 
if eo* the mutfaor of thie ehapter rewrote them end maeumes full 
responsibility for them* 

£eo*use the bcs&bs need in the tests were aianufaetured by the 
Manhattan District, it is eorreot to eay that nearly mvmty person 
in the Biatriot had an indirect part in the operation* Xhia 
recapitulation is confined* fcowerer* to direot partial pants only* 

l&aJor tteaeral L*£* Proves* Ae Commanding General of the 
Manhattan Project* Oeneral flroves directed or approved the parte 
played in the operation by the Manhattan **is tri ot aa a mfaole and 
by its component organisation* and individuals* he eerved also 
aa eon eul tent to the leak Forme Gesnander* He and men bora of 
his Washington headquarters staff , together mith eertaln civilian 
consultants* served as an advisory group to Admiral Blandy fro* 
the initial conferences through all stage* of planning, for much 
items ae the target layout, fuel and ammunition loading of ships. 
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security measures, location of detonation points for both bombs, 

and censorship of photO£raj>h*» thin group also edviaed th* Army 
Chief of Staff od Crossroads matters which were preferred to the 
Joint Chiefs of Staff. General Groves also served with the Mill- 
tary Advisory Board to the Offloer-in-CUtirge of the Atoiaio Boab 
Project, and this Board attended iniportant conferences at which 
plcuis for tho operation vera formulated, (App Bl # paragraph 84 j 
B2, S*£l*) 

tear Admiral W«S » Persons* The appointment of Admiral Parson* 
as ©epwty Task Fores Commander A>r technical Direct ion has bwen 
described in paragraph 6 above ♦ In this key position and as 
Commander of taek Group 1*1, the feehnioal Group, be directed mil 
the technical and scientific activities of the Operation* end he 
eerved as liaison officer between the Task Force and the Manhattan 
District* Admired Parsons also served as a weaabcr of the LeS4ay 
Bubcomittee of the Joint Staff Planners* and* as alternate for 
Admiral Purncll, on the Military Advleory Board to the Officer** 
In-Charge of the Atomic Bomb Project* (App. B3* 8*24* 3,25.) 

ISajor Qeneral I*?* tjuymll* General Farrell had acrrod as 
executive officer of the Manhattan Project and as deputy to General 
Grovee* Se had served as field eoamtnder of the Hiroshima and 
Megaaakl nisei one and of the Manhattan District eurvey groups 
who had entered Japan shortly after the cessation of hostilities 
to eval'Jtate the effects of the two combat boobs* General Ferrell 
had retired to private life (in the Sew fork 8tate IJepartzuent of 
Public Works), when he was appointed a member of the fival nation 
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Farrali* It iaeitxleat £r* 2*t» Cocqptoa* Z**eltaa& ,JtM«aata»» 

«*tu Ia«ti*uU «f t#fteoiofjr # Otaftiraui) Mr. Bradiay ®w«Qf# Isnwt* 

^■a^dS^pf ^fcil^^ ^^3Bi(P3l^ip^(ip^3p^ "^^^S^fl^^^P^^^J^^ ^^^L^^^^^ CS^Mft 3^flM(p\Ji ^ ^^(pCttflfcJP^^^pL i^^t^^^^^ 

a 

CUlavXl, gflwmnaiin 9«aaral # Sixth Aesgr Araa (wMMtattf* *ft«r 

^feii^P *^p^MKap^^p ^fep^ '^^^p^ ^^(tt^MMfc^L ^^a^^^p^ ^^w^p^WBBkjJ^Bj?^ ~^^(MiB9£UEM&^^JH^£ -^^^(Jp(aap^p^pj»^ ~^?s^p^pbwH^I 
^^JPMIJP^p^ jP 3twfc^ ^pJi4^dPftJ> a^pp^Kav J^JNUNP^t^m^- "^Bift ^^JP(P^Ppwb\ JL ^^^^^jP^ "^R^SlfJ'^dfc 

■ft 

^^BtWj^ ^^^PaMW|F^ipV ^*WpMHp 'PPpJBpp ^ap^pBpp|ppB*p "^B^ppasBp' ^WptP^Pfpl^^^ ^apJppwfPPp J pPpBJPipf ^^^BiWplp^r^ 

af tha 9«9« aferafetgl* 9mMm$ fcraqr* (Aff* H* 



ib2 Bb^S KiMs SHpiWia*^ " ^^^^ ^pp^np ^^^p^p>ppp»a^^pf^piPBa *a^^pp^^pp^*^^ppy ^^^^a ^p ^ ^^pv^p i ^^p*^ 

htttaa i$Mfaft#V •***•• *• w«t*j y of %hi* Sett* {l$f» 'IMgrpfli 
•ft)* 

Hp f«»ctiwf «f *h* JhalaJ&Un latf* *a p> IwytUlrtB 

t or a4r l «la t tk» ftnppjTidir «f 4a&st SmIe F«rp» Aw la hl« plupiaa 

^^fcjfclS^f ^fcj^ . 'jp^mJ^p^p^l^JL^dk- .^i^f ^fcji^p ^{^(Mp^Bpt^^^p , ^ipP ^klt^^ ^pi^m^Psp^p) 



XtlM Miitla Smut* w*t a«t 1m PO«f»u«d «ltk tiw lilittM 

^*p|^»^ /p f^^yr* . " ^ * f ^ * ^j^i^"^*^" — »;"••'■ ■ 

sp^v p^ ^^ppptBb p^w^pp^pa^^Bp^BPJip ^^p^a ^p^ ^^^^^^^^ pj^^a^^^p^ pp^^p ^p-v^^P" ^p^p^pr^p p^^^pp^Ip^b ^^^^p^p^^p^^^ 
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«HH'pjpj»»tltp 1UQ» InrtfPn lppr«p«xt«Uv» Cp*% p»UI&pU| 

Cpptt7t4MU fir* SJDL Opttpkusu TMf ot4Mr 4tf tti* pfekioittl pin ipm ptf 

f * 

+ 

lata Srea Vorte O w pyora tiqaj Mr* lira* taarla« aypoial aaslatMnt 
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to tho ftoorotary of Stato*) (App B*. pact 1*3.) 

Colonol Stafford L. larroa. Ac ChUf of th* Modioal Sootioa 
of th* Manhattan &iotrlet, Colonol Warroa aa* th* logioal nn to 
oorro ao hood of th* Sadioaotlvlty flroap of Gparatioa Cro**ro*d* # 
and to **rr* ao Badiologloal ftafoty Adri»or to tho Conaasdor of 
Jolat took Foeoo 0no# tho fuaotlcm*, organisation mod aotirttioo 
of tho tadloaotlylty Groap ha*o boon dooortfcod in Paragraph T abor*. 
Coloaol ttartafe'o roopoaoibillty for th* protootlon of poraon&ol from 
tho radiological haaardo* partloalarly aftor foot lakor* aa* a 
hoaty oao« It io groatly to hi* orodlt thot aot o olaglo ono of tho 
42,000 porooaaol Imrol^od aao oorioutly lajttrod by radio*oti*ity— • 
dooplto tho do*iro of tho*o ooaooraod *ith important pha*o* of tho 
tooto to rotura to daagorotio orooo oo oooa mo pooalblo (App* *2* 
pago 48). 

far ♦ tradfrary » A* Airootor of tho Lot Aiasoo Laboratory, 
fir» Bradbury dirootod th* cooporati** aotioa of that Laboratory 
in it* Important oontributtoo* to Operation Cro«*road«* ootobllohod 
tho ipooiol B*£lvl*iaa of tho Laboratory, and, la addition* oorvod 
ao a opoolal ooaoaltaat both la K*»hington aad at Bikini* all of 
thooo aoti*itlo* aro dooorlbod la groator dotall olooohoro horoln* 

(So* Vol, tl iUo AppJUj A* # *»44*) 

Br» 1»A« laayor* tho brority of th* ooanootioa of far* Saayar 
with tho Maahattan Diatriot prior to hi* appoiataont ao foohaioal 
Bi roc tor of Operation Crossroad* ha* kam dooorlbod la paragraph T 
abor*. Bavortholos*, o*pooUlly b o* aa« o ho hold th* titlo of 
Ao*o*iato Dlroctor of tho Loo Alaao* Laboratory, hi* aao* boltog* 
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in this rooapitulatien. Hi* oontributiooa to tho oparation. vara 
important. Aa daaoribod in tha Toohnioal Keport of 18 H&tmvtow 1046, 
his roapona 1 bil i tioa # nndar Adairal Auraona* "inola&od planning, 
adadniatration* ooordiaation, and axiparriBion of Koaaurawot of 
proaaura* radiation, varaa, radioactivity, and othor *diroot offset* * 
of tha axploaion (but not datandnation of danaga to ahipa and Mt* 
•rial and not dotoraination of injury to animala)"* (App* BS, 

Br« E, S» Bolloaay* Ifcr* Bollooay had boon on* of tho initial 
aoiantl f lo poraonnol at Loa Alaaoa Laboratory oad o*on boforo thia 
Laboratory aaa atartod bo had a^rrad on Manhattan Biatriot work, aa 
tho hoad of a group at Pttrdna Bniraraity, «ador tho ganornl dirootion 
of fir* Cpponholw* At too Alaaoa ho tartt a d aa a frrojoot Kagi- 
boot in tho • (loapon Phyaioa) DiTiaian* and ho aha rod with ftr # 
Fhilip Marriaon tho roaponaibiiity of doolgnlag tho pit aaaanbly 
of tho boab* For Oparation Croaaroada ho aorrad aa hood of tho 
IMfririaioa* and ha alao haadod tho ■oaaoroaanta fcronp of that DiYiaian* 
with haad^uariora on tha Owhorland *oaad* (Soo VMU tl al*o # App« 

Mr, R»S # laraor* Nr« laraar had long bom aotlio at Loa Alaaoa* 
la ted aorrod on tho Saapona Cottsdttoo—tho toohnlaal polioy ocnmittoo— 
for tho projoot of oatabllahing an ovoraoaa oporatiag baao at Tinian* 
for tha aonbat oao of tha atoaio bomb (ftro^oot Alborta) # and ho had 
haadod tho fit Han Aaaaably foam Oa that pro jost* for Oporation 
Croaaroada* Mr* Varaor aarrod aa Aaaooiato DiYiaioi Loadar of B~ 
Division and aa al tomato to Sr« Bollcraay, and ho haadod tho Aaaaably 
Sootioa of that Diviaioa* (Soo Vol* tf alao # App* *4 # ) 




Other pereoanel of the h-^ivieion ere shown on the organisation 



oharta in Appendix A, fheee a hart* are identified at follow i 

(1) Aeeambly Seotion of S-©iYieion, aa of 8 Mamh 1946* 

(2) Meaaureaent Seotion of B-Dirielon, aa of 26 Kareh 1946* 
(l) £-Diri«ion Measurement Seotion,, aa eonetituted during 

the operation erereeae* 



illninating the dnplieatione In the aaaee iMeluded an thaaa 
eharte, 141 pereone are naaed, All of thaaa eerved aa personnel 
of tha Manhattan Dietriet. Arranged la alphabetieal order* they 
ara aa follow i 



Adnw, tiji. 

Aeby # Jaok 
Alpine, fcenl 
Andereon, Kne, BeYld L. 
Arthur* Bryan B# 
Aueten, JUJU 
Balee, Sdgell 
Bernea, Philip M* 
Barrett* A* 
Barrlek, 4, 
Bartlett, Allan 
Barton, Aaiid 
Betyer # lawrenee 
Blee, B# A, 
Blaekf erd, milem 
Bond, Arary 

traSni, 1 ^^ 

Brlnn, B# 

Brixner, Berlyn 

Brown, Leon 

Burdltt, Villi** 

Burr lee* lit* Ceertr* i« 

Cabot, Seai 

delete, Vlneaat 

Claney, ttleteel 

Col line, Arthur 

Conrad, Balph U 

Cor i t Beretta, 1/6 
Coaan, Oeorge 7 

fieiley, Philip 1* 



DeTie, hall 
Bevia, 

fie Bel** G*SU 
Ike Witt, 
Biac, Meanel 
Diener, t*U 
Bodda, Bdwin U 
Ouannlen, ^ oh it 
Durand, Erie 
Ingeltoaaeir, Don 
Byeatar, &r* 
fortlne, Prank 
Powler, Olan A* 
Qehriele o*, Barvey 

felfer, F«E« 
floldotola, Albert 

feeeftl*** 
Mall, Herbert 
fiaailten, Ira 

IhusMtP'^L, ^^*^^* 
Mara*, Donald C, 
Marrle, Virgil 
Martahem, Cept* *JP* 
Beaker, UUltt 
Mendereoa, 
Mernann, K»C 
Hildebrend, LUCoadr* 

ft* K» 
Sill, Qrrille 
Millie, I*oella,T/t 
Hirehf alder, J. 
Bolie*ey, Mar ate 11 «. 



iJeln, Robert 
Moogterp, Carlton 

Koran* Anna K, 

Bull, Moo, Ar# 

Jbnieaon, *#A, 

Jerreoa, A#8, 

Johnaon, ftodaey V* 

Shy*, J* 

Klein, Joaeph 

&*PP* B*A, 

Xnndeen, Arthur 

Xoeeter, fiaorfa A* 

&onoplnekl, Marian 

Irolaeiafceek, Peul,T/& 

Larkln, William 
I*«renee, Willies 
Uhr, BUR, 

Liaeaberfer, fl«A# 
Llringeton, Donald G« 

Leg*** t«&» 

Magee, John 
Malnhardt, Robert M, 
Meetiok, Donald 
Hey, Jbak 
MeCerd, 1,0,, *r. 
Mate^lf # ftiahard 
Mllaa, John 
Millar, Oonald 
Montfoner|r, Theodore 
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Meley, Sonata 
bedsel, ljk m 
ktirtictti Morris 
Sewell, Arthur 
Ojjte, UlUiB 

Ortis, boberta 
Pbrker, Franois, 1/4 




fiUey, George 
ttttejrton, E.*. 
Took, Autos 
Tipt Vossea* A It in X> # 
lienor* fcoger S # , Jr* 
barren, Wart in 

lobster, !•©♦ 
Boies, Herbert 
Kiebeldt, 4mm 
Sieener, ^eroj&e 
•bite, Roger 
tfhltworth, Lennle 
Wilboyt,U.Ool»KlHe 1* 
Yewng, Dorrle 
¥o*ag, Sarold I* 
Yee&g, birie**, S/S 



Far loan, T* 
Fodleeak, Irene 
Prince, Sidney L. 
Bosb, U 
ftiede, «&hn 
ioerk, bej. iUU 
Eeby, William 

&^m^ J ^Swr d }« 



X0# fcssttlts andComlgrtogMU 



She *oet Important results of Operation Crossroads My bo 
detoribed as follow (App* Bi, paragraph 92) t 



either la the air or underwater, ad 11 sink o eapltal ship at olooo 
range, tern go beevy ships within 900 yards, and damage light ohipo 
within 1,000 yards. 

b# It m dsaoastrated that the redioeetiTity generated iy 
tho expleeion of on otewie bowto is * asjor eeeaslty predating off oot. 

•« Hoagr dots were oollootod on tho offoota of tho atomic 
bomb eoneerning bloit preesure, heat, radioaetirity of fission 
pre#*ets, radiation of neutrons, gsan* rays, alpha and bota partieleo, 
biolegioal reactions, and electronic* • 

4m *be Saty and tho Any, by study of tho off oats on tbsir 
equipment which was oxposod at Bikini, will bo ambled to design 
omnipotent in tho future with knowledge as to how to pretest outlast 
tho atoeie boob* 



a* Zt was demonstrated that a properly placed atomic bob 



An ixifernatl*e a ad thought^prorofcing o amp* r a tire evaluation 
of the two tests of Operation Crossroads My be found in tfao last 
eeetion of tho •?r«lliiln»ry Bteteoent of the Srnl nation Beard** 
released by tho White Settee on X August 194B« thio oootion is 
hsadad "Observations send Conoloslone* Both footo" end roods as 
follow (Af>P* B2* ps«es 196, 199) I 

*Ihe operations of Joint took Fores Ons in eendttOtlng tho 
toots haw sot * pattern for olese, off ootids cooperation of ths 
Armed Bervioee ond civilian eeietxtlste in tho planning end cseeo- 
tlen of this highly tootmisol operation* Moreover, tho toots have 
provided valuable training of personnel in Joint operations requiring 
(root proeielea ond coordination of effort* 

*It is impossible to evaluate on eteaie iwit lm terns of 
eonventlozwtl explosives* Ao to detonation ond blast effect*, where 
tho largest booh of ths post was effective within o redltae of o 
few hundred feet* tho atomic bo*b*t effectiveness oon bo Moourod 
in thonsondo of feet* Beeever* the radiological of foots hove no 
parallel in conventional weapons* It is necessary thot o oonvon- 
tionol boob score a direct hit or m near miss of not more then o 
few feet to oouoo significant dnnofe to o battleship* At Bikini 
tho oooond boat, bursting under otter* sank o bottles hip inaedl- 
ately ot o die tense of well over BOO foots It damaged on oirornft 
carrier oo thot It sank in o few hows, while another bottloship 
sank after five days* the first banb* bursting in air, did (root 
horn to euporetrueturoe of sutjor ships within a half««ile radios* 
but did only minor danege to their hollo* lo ship within a nils 



of either buret could have escaped without some damage to itself 
end serious injury to e large nraber of its crew* 

"Although lethal results might hare been more or less e$ui Ta- 
lent* the radiological phenomena eecottpahyi&e the tvo bursts ware 
markedly different* in the ease of the air-burst bomb* it seems 
eertain that unprotected personnel within one Bile would have 
suffered high casualties by intense neutron end gamaa radiation 
as mil as by blast and heat. Ihoes eurrirlnfe immediate effects 
would not hare been menaoed by radleeetirity perelstirtg after the 
burst* 

"In the ease of the underwater exploe ion, the air-birst ears 
wae far less intense and there was no heat ware of significance* 
Moreorcr* because of the abeorptioxi of neutrons artd pmm reys by 
water* the lethal quality of the first flash of radiation was not 
ef high order* But the second boub threw large masses of highly 
radioactire eater onto the decks and into the hulls of re* sole. 
These contaminated chips became radioactire stores, and would here 
burned ell liring dings aboard them with inriaible and painless 
but deadly radiation* 

*lt ie too coon to attempt an analysis of all of the implica- 
tions of the Bikini tests* But it is not too soon to point to the 
necessity fear immediate and intensire research into sereral unique 
problems posed by the atomic bomb* She poisoning of large rolumes 
ef water presents such a problem* Study must be given to procedures 
for protecting not only chips* crews but aleo the populations of 
oities against such radiological effects as were demonstrated in 
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Bikini lagoon* 

"Observations during the two tests have established the 
general types end range of effectiveness of air end shallow 
underwater atomic -bomb bursts on naval vessels* amy materiel, 
including a vide variety of Quartermaster stores , and personnel* 
From those observations and from instrumental data it will now be 
possible to outline suoh changes, not only in military and naval 
design but also in strategy and tea ties, as future events may 
indicate* 

*Satlonal sscurity dictates the adoption of a policy of instant 
readiness to defend ourselves vigorously against any threat of 
atomic weapon at took at any time and adherence to this policy until 
it is certain that there can nevsr be an atomic war* One enduring 
principle of war has not been altered by the advent of the atomic 
weapon* Offensive strength will remain the best defense* < therefore* 
so long as atomic bombs could eonoeivobly be need against this 
country* the Board urges the eentlnued production of atomic material 
and research and development in all fields related to atomic warfare* 
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